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Council of the Ministers of the Environment's recommendation of <100 E. coli/100 ml for 58 irrigation of fresh produce (Fremaux et al. 2009; Tambalo et al. 2012) . The study area is 59 impacted by both agricultural operations (mainly cattle production and vegetable production) and 2010; Jokinen et al. 2011; Schmidt et al. 2013; Khan et al. 2014 ) largely due to these three 67 species contributing significantly to human gastroenteritis (Huang et al. 2015) . However, other
68
Campylobacter species may also be present in these watersheds, although at a lower frequency 69 (Jokinen et al. 2010; Jokinen et al. 2011; Khan et al. 2014) . These infrequently detected
70
Campylobacter species are considered emerging pathogens that can cause diarrhoeal illness in 71 humans as well as serious extra-intestinal diseases (Lynch et al. 2010; On 2013) . Hence, we also 72 performed speciation of Campylobacter to identify the dominant species in the watershed and to 73 investigate possible sources of contamination.
74

Materials and Methods
75
Water sample collection 76 Seven sites along Qu`Appelle River (Site C, Sites 5 and 6 with 22 samples each) and culture was used for DNA extraction using the Power Soil DNA kit (MoBio, Laboratories, Inc.) .
101
The enriched cultures were also grown on Blood-free Campylobacter selective agar (Oxoid) . coli, C. jejuni, C. lari, C. helveticus, C. hyointestinalis, and C. upsaliensis (Lund et al. 2004 ).
110
The PCR results are reported as absence or presence since an enrichment step was included in 111 the protocol. PCR assays were conducted using either an iQ5 Real-Time PCR Detection System Figure S1 . We observed false positive detection for C. showae using the cpn60 PCR assay. Campylobacter during the sampling months that year.
237
The two PCR methods used in this study have primers that bind to different targets, 16S Site 2 
2009
Site C 12 1 (8) 1 (8) lari. For C. showae, three clones were sequenced and the cpn60 sequences are shown in D, E, and F. Blastn results for C. showae demonstrated homology (94%-96% identity) to Aeromonas (2-isopropylmalate synthase).
